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AMENDMENTS TO THE CLAIMS: 

1. (Canceled). 

2. (Currently amended) A si^l converter for converting a digital innut signal to an 
optical modulation sLpnaL comprising: 

a Mach-Zehnder tvoe optical modulator to be s upplied with the dipital inout 
si gnals controlled in amplitude, and a bias signal for p roviding the optical modulation 

a pilot signal-5superimDOsing circuit for superimp osing a pilot signal of a frequencY 
on a bias control signal; 

a monitor circuit for providing a monitor signal bv rece iving a nart of the optical 
modulation signal supplied from the op tical modulator: 

a first feedback system for providing an amplit ude control signal to control m 
am plitude of the digital mput signal in accordance with a frequencv deviation signal 
obtained from the monitor signal: and 

a second feedback system for providing the bi as control signal to control the bias 
si gnal in accordance with a multiplying frequ ency deviation signal obtained from the 
monitor signal. 

The signal oonvortcr as dofmod in claim 1, wherein: 

the first feedback system comprises a first mixer for multiplying the pilot signal 
and the monitor signal; a first low pass filter for providing the frequency deyiation signal 
based on a low frequency component obtained from an output of the first mixer; and a 
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first differential amplifier for providing the amplitude control signal in accordance with a 
difference between an output of the first low pass filter and a first reference signal. 

3. (Currently amended) A signal converter for c onverting a digital input signal to gQ 
optical modulation s ignal, comprising: 

^ Mach..Zehnder tvoe o ptical modulator to be supplied wjth t^ e digital mput 
^i pnal.q controlled in amplitude, and a b ias si^ for providing the optical modulation 
signal; 

fl pilot si pnal-superimposing circuit for superimposing a pilot signal of a frequency 

on a bias control signal: 

a monitor circuit for providing a monitor signal bv re ceiving a part of the optical. 
modulation signal supplied from the optical modulator: 

a first feedback system for providing a n amnlitude control signal to control an 
am plitude of the digital input signal in accordanc e with a fi-eouencv deviation signal 
obtained fi-om the monitor si gnal: and 

a second feedback system for providing the bias c ontrol signal to control the bias 
signal in accordance with a multiplying freque ncy deviation signal obtained firom the 

monitor signal. 

The pignal converter as dofinod in claim 1, w herein: 
the second feedback system comprises a first oscillator for generating a 
multiplying frequency corresponding to a multiplication of the frequency of the pilot 
signal; a second mixer for multiplying an output of the first oscillator and the monitor 
signal; a second low pass filter for providing the multiplying frequency deviation signal 
based on a low frequency component obtained from an output of the second mixer, and a 



PAGE 6/15 * RCVD AT 11/9/2005 6:25:32 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-6/32 * DN18:2738300 * CSID:703761237S * DURATION (mm^s>:04-02 



11/09/2005 19:23 FAX 7037612375 



MCGINNIPLAW.PLLC 



USPTO 



Serial No. 10/825,586 4 
Docket No. PHCF-03089 

second differential amplifier for providing the bias control signal in accordance with a 
difference between an output of the second low pass filter and a second reference signal. 



4. (Original) The signal converter as defined in claim 2, wherein: 

the second feedback system comprises a first osciUator for generating a 
multiplying frequency corresponding to a multiplication of the frequency of the pilot 
signal; a second mixer for multiplying an output of the first oscillator and the monitor 
signal; a second low pass filter for providing the muUiplying frequency deviation signal 
based on a low frequency component obtained fi-om an output of the second mixer; and a 
second differential amplifier for providing the bias control signal in accordance with a 
difference between an ou^ut of the second low pass filter and a second reference signal. 

5. (Currently amended) A simal co n verter for converting a digital input signal to an 
optical modulation si pnal. comprising: 

a Mach-Zehnder tvoe optical modulator to be suonlied with the digital injm 
signals controlled in amplitude, and a bias signal for providing the optical modulation 
signal: 

a pilot si gnal-superimposing circuit for su perim posing a pilot signal of a frequency 

on a bias control signal: 

a monitor circuit for providing a monitor signal by receiving a p art of the optical 
modulation signal supplied fi-om the optical modulator; 

a first feedback svstem for providi ^^p; "ti amplitude control signal to control an 
am plitude of the digital input signal in accordan c e with a frequency deviation signal 
obtained from the monitor signal: and 
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a gftr.nnd feedback system for p roviding the bias control signal to control t^e bjas 
si gnal in accordance with a multi plying fi^uencv deviation signal obtained frgm the 

monitor signal. 

The gignal oonv e rt e r gg defin e d in claim 1, vdierein: 

the second feedback system comprises a second oscillator for generating the 
frequency of the pUot signal; a band pass filter for providing a haimomc wave contained 
in the pUot signal; a third mixer for multiplying the harmonic wave and Ae monitor 
signal; a third low pass filter for providing a multiplymg firequency deviation signal based 
on a low fi-equency component obtained firom an output of the third mixer, and a third 
differential amplifier for providing the bias control signal in accordance with a difference 
between an ou^ut of the third low pass filter and a third reference signal. 

6. (Original) The signal converter as defined in claim 2, wherein: 

the second feedback system comprises a second oscillator for generating the 
frequency of the pilot signal; a band pass filter for providing a harmonic wave contained 
in the pilot signal; a third mixer for multiplying the hannonic wave and the monitor 
signal; a third low pass filter for providing a multiplying firequency deviation signal based 
on a low frequency component obtained from an output of the third mixer; and a third 
differential amplifier for providing the bias control signal in accordance with a difference 
between an output of the third low pass filter and a third reference signal. 

7. (Original) The signal converter as defined in claim 3, wherein: 

the first oscillator generates a twofold frequency of the frequency of flie pilot 

signal. 
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8. (Original) The signal converter as defined in claim 4, wherein: 

the first oscillator generates a twofold frequency of the fi^quency of the pilot 

signal. 

9. (Cuirenlly amended) A signal converter for c onvertfaip a digital ixxput signal to an 
optical modulation signal, com prising: 

a Mach-Zehnder type optical modulator to be jgupplied with the digital input 
si gnals controlled in amplitude, and a bias sig nal for providing the optical modulation 
signal: 

a pilot signal-s u perimposing circuit for superimp osing a pilot signal of a frequenoy 

on a bias control signal: 

a monitor circuit for providing a monitor signal bv receiving a part of the optical 
modulation signal supplied firom the opti cal modulator: 

a first feedback svstem for providing an amplitude contr ol signal to control an 
amplitude of the digita l in put signal in accord ance with a frequency deviation signal 
ohtfliped f rom the monitor signal: and 

a second feedback svstem for providing the bias c ontrol signal to control the bias 
si^al in accordance with a multiplving fireauencv deviati on signal obtained from the 

monitor signal. 

The signal convortor as dofinod in olaim -47 

wherein the second feedback system comprises a first oscillator for generating a 
twofold firequency of the firequency of the pilot signal. 
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10. (Previously presented) The signal converter as defined in claim 9, wherein the 
second feedback system further comprises a second oscillator for generating the 
j&equency of the pilot signal. 

1 1 . (Currently amended) A signal converter for co nverting a digital input signal to an 
optical modulation s ipnal. comprising: 

a Mach-Zehnder tvpe optical mod ulator to be supplied with the digital input 
si pnals controlled in amoUtnde. and a bi a ?^ signal for providing the optical modulation 
signal: 

^ pilnt sipnal-supen m posing circuit for super im posing a pilot signal of a frequency 

on a bias control signal: 

a monitor circuit for providing a monitor s i^al bv receiving a part of the optical 
modulation signal supplied from t he optical modulator; 

ft first feedback svstem for providing an a m plitude control sign^J to control aq 
am plitude of the digital inpu t si gnal in acc or da n ce w ith a frequen c y deviatipfi signal 
obtained from the monitor signal: and 

a second feedback system for providing the bias control signal to control the bias 
si gnal in accordance with a multiplying fr e quency deviation signal obtained from the 
monitor signal, 

Tho oignal convortor qa defined in olaim 1> 

wherein the second feedback system comprises a second oscillator for generating 
the frequency of the pilot signal , 
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12. (Previously presented) The signal converter as defined in claim 1 1, wherein output 
signals having the twofold frequency of the first oscillator and the frequency of the pilot 
signal of the second oscillator are respectively input into a bias controller, 

13. (Previously presented) The signal converter as defined in claim 1 1 , wherein output 
signals having the twofold frequency of the first oscillator and the frequency of the pilot 
signal of the second oscillator are respectively input into only a bias controller. 

14. (Previously presented) The signal converter as defined in claim 1 1 , wiierein output 
signals having the twofold frequency of the first oscillator and the frequency of the pilot 
signal of the second oscillator are respectively input into a bias controller to eliminate a 
necessity of providing cosine and sine coupling circuits. 

1 5 . (Currently amended) A signal converter for converting a di|gital input s ignal to an 
optical modulation signal, comprising: 

a Mach-Zehnder type optical modulator to be supplied with the digital input 
signals controlled in amplitude, and a bias signal for providing t he optical modulation 
signal: 

a pilot signaUsuperimposing circuit for superimposing a pilot signal of a frequency 
on a bias control signal; 

a monitor circuit for providing a monitor signal bv receiving a part of th e optical 
modulation signal supplied from the optical modulator: 
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a first feedback system for providing an amplitude control sig nal to control an 
am plitude of the difidtal input signal in accordance with a frequen cy deviation signal 
obtained from the monitor signal: and 

a second feedback system for providing the bias control signa l to control the bias 
signal in accordance with a multiplying frequency devia tion signal obtained from the 
monitor sienaL 

T he signal convortor as defin e d in claim h 

wherein the second feedback system comprises: 

a fu-st oscillator for generating a signal for interior reference of a twofold 
frequency of the fi^quency of the pilot signal; and 

a second oscillator for generating the frequency of the pilot signal. 

16-19. (Canceled). 
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